ma:mim!f (jp) 



(12) 



(51) Int. CI.' 
GO 2F 
HOIS 



y5fel2^^24B(2000.4.24) 



1/377 

3/1055 

5/14 



(B2) (Umff^^ 



g3036254^ 

(P3036254) 
(24)^B 3pB£l2^2fl25B(2000.2.25) 



F I 



GO 2F 
HO 1 S 



1/377 

3/1055 

5/14 



m^Om (^ 13 H) 



(21)ffllP## 


#M¥4-252438 


asmmn^ 000005321 














(22)tHPB 


¥fiK4^9^22B (1992. 9. 22) 




:^ISgfl^P1*Tft^pg3!{1006#Mi 








(72)^1^ 


:|tfS3 




(65) 


4tPW-75261 








• (43) ^MB 


¥f!K6^^18B(1994.3.18) 








^Si*B ^J!g9^7^11 8(1997.7.11) 




ilj2t!: ?tl^ 




(3i)^5feii^^^ 


#IPT4-4 5 3 1 9 








(32) 


^fig4^^3B(1992.3.3) 








(33)®5fc*i^SS 


B2j^ (JP) 










#JST4-1 8 2 0 3 0 




;'<:IEfl^PgSETjf:^P!^1006#tf5 




(32)^B 


¥J5&4^7^9B(1992.7.9) 








(33)^^^f^^S 


B2t= (JP) 


(74)f^A 


100097445 










#s± (^2«) 























(54) mm(D^m m&B^ 



1 

(57) [#l^:^(D|gH] 

^m>rctt)(ommm^:^ (qpm) ^mmi^m 



2 

JO 'iSi^eim. 

Q P M^MRfe#a?Mtc^< ^i:. ^mktS^m^ 1 



(2) 

3 

[0 0 0 1] 

9-M.mz^m-r^^mi^u-if-t. ^mK^mm^^ 
Rzm^m<tizmT^'h(o-(;&^, 

[0 0 0 2] 

^&^mz^K)if'j-->. yji^—yem^^^^tii^. % 
r c tf # ^ n« mijmm'E:- i^iiwy i^y >-eig*fis 

[0 0 0 3] ^j^ajfru— y-*5tastL.Tmm-h©i«sm 

^tZfr-ii^T. • Optics Letters Vol. 1 

6. No. 15. 1156 (1991)) ^SfflVifcO. ^^^U— tf— 

-5. 

[0 0 0 4] H18C. i|£3l*(:U'-1f-tQPM4)-ffiK 

#1^— If— I 0 li{i^e.S^I*Snfc3ttt. n"J^-M.^> 
XI 0 2fc:J;0¥fTlf-AfCjefftSn. A/2«I0 3 
T<ilRD^lRj*|5Ite$1i-. N.A.=0.6©7;J— *e^>i''l^> 
X I 0 4 fCcJ; OS&BSWAltSS® I 0 5 tC^T^Sn-S. 

n-hS:MUT&.5At, jIfSSI 0 5A^SiKjlXC!)M03td» 
[0 0 0 5] 0191;:, if-aSB^^U— »f 
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XJ 0 2{Cj;i9¥fTtf-AfC^tft^n, ^^-^v'^-y 

u->x J 0 3 tc<fc 0 u— *^J|s^ (wd.m ) j o 4 tc* 

TtSn-S. Nd:YVO« J 0 4©*gMJ 0 5E«H^#^^— 
•tf-C?»[S <809nm) (AR) n - h . 5BS»[« 

(1. 064Mm)25.zmpiSEO58t:S(532niii)(CStLii5S*t(HR) 
3-h*JJgLX$>-5. iSffiJ 0 6fCt±1.064MmXa^532n 
B(C*tL/ARn-h*iJi£UT*^. m:^57-J0 7(Ctt 
}S£S1.064/im{C*M..HR3-h*tJfibT*?3. tH*5 7- 
J 0 7 t If — #J|E|. J 0 4 JOS X^-^m.. 06 

4<iin©^^SigSr<»fiEL, #«S}^3t^#ipfKTP (KTiOP 

04) J 0 8TiS[S^ift*nfcii5iiS[*tai*5 7- j o 7 

[0 0 0 61 — ^jl«^J-»T^jaia**i^fl2UTt) 
^3£fC^-iftST?#-^^- H58ffi-r-5*««:^— tf- 

Vi-g. (M-M^^ BSiftie 2^aitt-?fi|«il«^^±H:/c 
^) . 

[0007] 020 \z9m¥^m^^m^v-^-o>m. 

tBS«fiEI2ISr5v-r. KO 1 «1.3MmS(7)7r 7'U'<P-a 

+f— , KO 2ttN.A.=0.6cr)niJ;<.-hU> 
X, KO S^ii^S^*:^— tf-©^WKMl^T«i^bTgB 

[0 0 0 8] U— +f-©it«gffiK 0 5 *i 

0«S A d*4s3l*C l^— tf-cDH-JSiSK o 5 * 

tlfiHtSKO 6 tr^®3lT-5. ■te05jS:gA' W^aStt 
BKO 6©^a«!fC«5t$n-5J;'5fCKm-UT*-5). # 

TttSS. H-iSiifKO 5K«^lSRStn-h;6iJfiLT* 

■5. 

[0 0 0 9] |5I^*&^K0 4®Jgfie:&^fCOUTIft?gr 
■5. RStSl@«ftS^ttSi»«±Ka^P>'Xh«r?gB)c 

[0 0 10] 0 2 1 M^>X©«Ufc^«* 

ISSSl^^flsl^— tf-©«E!BS«^gia*5^-r. EISf^S^L 
0 3®J^*^*10 2 0 t«aViR»©-fiBiJ5:t?TVi-g.Jj; 
^tt, 02 0 t|gD«^C;S:oTV>*. nU;*-hU'> 

€ -5. 1 - 3 0 5_4 7 t\mkwm.^m^ u— 
ifst;^^KS^s^ejiiSM) 

[0 0 11] Z.<D^\Z^y). iKjl.3MI0©JStST#— SE^ 
[0 0 12] 



(3) 

5 

35mW{C*tLl. liiiWOy;l/-^<&#fc. Ud^U. QPM^ 
*t0.2nmA;*D. MOit»CJ;S^- HjJ^y T'dnraneft 
[0 0 13] 01 9{C5^r«lK«JSi£l2{c:*SViTs 

d:YVO«'VCD®je3fi**»SOiDWfc:*i-U3mWSlEcr)i/''J — >Jt 

^^nXVi^. (^3 9I5Ii«Sffl«&a^# 1 9 9 2^ 
31a-E-7) Nd:YV04©*f8® J 0 5 fCjfiUT*-5i|sS 

•5. U— tf-*r»®RiK;^Air h;KZ)i|£fi«ttNd:YV04 
}tm:fl / ^ X<ommi:f3.^, -e-CDfe*. tf- 
CO 0 1 4 J ismmgim i s , i 9 ctstiTHo^jfcts 
tUTts. T-f y ^'-^'Srffl^is*iAl^iSM®AR^-^ 
[0 0 15] jl«ffiCT«;ft<ae3t«^ilxT 

[0 0 16] :^%mm:K±^vftj;:^f3:^mm — -y- 

SYKOSIS *:ftJ»U. /jNST??i53a*J.tP«f3S;ftif5Wi!![ 
[0 0 17] 

*©si(<!:ffis-&;&^ (QPM) ^mm.mmm.'^i^^m 

A> ^a5*S««Sdt¥««:U— !f-.tQPM^MSteS 
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— tf-g)|fllt7^7i^BilgB^ia^(c^?!)^n-5 d ^ tc J; Q /hS! 
^. 

[0 0 18] 

[0 0 19] 2|s:i%^li. 

(2.) iajeffiO¥«(*:W— tf-i. l5iy^^^^}^B£gn 
[0 0 2 0] *fc*^Wtt, 

(3.) ^«aJ«iSS§^«^— !f-®7t«SIIIHCML.r«€fS 

ito'S ^1#^iftS©^t/f^t*e■ttisc*3tL'T^t!lSJa■r 
[002 1] (4.) ^a5*«gii±®0#f*s^oi5i«f3ai 

[0 0 2 2] d^fr*^^^ 
[0 0 2 3] 

^uifv- >^ :/)i'-<ommmei>^^ s n-s *> ® t * 
[0 0 2 4] Mic*56§i«, fym^m^m^i^-if-yt 

^, 

[0 0 2 5] 

[Sfe!fE««j] ^^m <Dn-m^mmm^mi^ u — >f- ^ q ? 



(4) 



1 RZm 2 Kim-To 

[0 0 2 6] 0 1 f4r]'JpC-h^>X€rfflVifcillBS«fig 
ig-C, 1 0 US0.83/iiB^C!)50iDWgS:AlGaAs#S#:U— if 
1 0 2«N.A.=a6®:3'J;<-M^>X, 10 3tt# 

[0 0 2 7] 0 5*^e.aS*b 

tf — 3tttN. A. =0. 6©3 U >t — h U- >X 1 0 2 fC± 

0 ^nmz^timm*&^ i o 4 ©jgEg4)-ii^6*(c j: o * 
jtsnetts 1 0 6 fc^!»suT*^^t:u— y-w&s 

*t^5^{frs. |5l«T«f^l 0 4«. ;^St:hry5^dSi#-p 

[0 0 2 8] d = A/ (2sin0) (1) 
*#^fC*ViTtt. A (LD©^jgjSS) =0.83^0 
d=0.83Mn. a =30' iUfc. «*!IIW10 5 

[0 0 2 9] iSMl 0 7*^e>ailtUfe;StS830nniO^— 
1f-3ttt. :a'Jpi-M^>Xl 0 8T3Pff^»cbA/2 
SI 0 g-ciBiPiC&iRisiHite^-e-. n.a.=o.6(D7:*— 

x'+ (y-fsin0) '= (mA/2 
^SJStS, mttS«"e*.5. A=0.809;im. f=2Bin. 
[0 0 3 3] bT ^lig^M^Si¥^#:U— 

[0 0 3 4] @4\i=i*j:!<-hu>x^m^^ftmv8m& 

01?. 4 0 1 mOQmWo^&MmklGaks^m^l^—lf 
4 0 2«N.A.=0.6©nUp<— hU'>X. 4 0 3 

^m^m^m-^& o . -€-©± c ttsits© @«f*&^ 4 0 

4*i}^fi£3nT</:>-5. 

[0 0 3 5] il^S*^!^— tf-©^«SS®4 0 SA^i^mmi^ 
i'S:^— 1f— 3t«N.A.=0.55©:D'Jp^-h^>X4 0 2 

J;0¥fT^fr3tiisiSf*S^4 0 4<D^&^^mtz^r) 

«^$tlfiHt®4 0 6 JC^DfSUT^^flJU-lf-OiS 
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>{/u>Xi 1 OTSJ^KiSSi 1 ifcAJte^rti. 

3. 7iim<D^mRtRmt^m^^^o^mRtiBm^i6 1 
1 3*e^^^LAc7t^48tfi4l5nm^c^^^s^«|^n. itsm 

JS^ji^SiSBISM 1 1 2J;r)aW$n^. 

[0 0 3 0] 0 2«aU^-h^>XS:#Oiit*RliiS«fiK 
HT?»-5. 01 tS&-5;att=l'J;*-hU'>Xl 0 2«r 

[2l*f*&^='2 0 2&fe-OC:i-I?fe-S. |5I©T*S^2 0 2©J^ 
W40i©it<a}^</iT;fe<Ri^©— IB5A^?.;fe-5. 

[0 0 3 1 1 0 3 ^ffiViT^aJ*SS^©S:gMSSS^ 
5, 

2PG=mA+ (^m (2) 

•5tJ*cSC©i;5{t;fe-5. 
[0032] 

f) (fcose) ' (3) 

S*i^)^<b-r-5. E*f*&^4 0 4t4. lillBS«|fig0 1 tl^ 
i;fc:s/5^dSJ#Oit«Jg«©|5F*f«f^Tf*-5. 
fCt5ViT«> A (LD©%lgiSS) =809niii{C^*L., d 
=809nm, 0=30' t Lfc. «*SM4 0 5 fCtt«ISJ|t3 
— h*n«UT*D, «Jaffi4 0 5tailt*l8®4 0 7T?J^ 

Am^n. 45idW©U— y— ^tA^ig® 4 0 7 J; ?)#e»n 

[0 0 3 6] jSM4 0 7*i^.UiltbfcS[S809nm©^'— 
•y-^^d:, n';^-hU'>X4 0 8T¥fT3t(CU, iS^^ 
ig|jif=12.5imu©7*-*>'>^^>X4 0 9T^— tf— 
*^i|B^Nd:YV04 4 1 OC^^SnS. Nd:YV04 4 1 0©*fS® 
4 1 1 (CtS^^^U— tf-©afc«(809nm)(r*hbARra — 

LHRa— hdlJSLTib-S. ^®4 1 2tCttl.064MmR.af 
532niiif::*tL/ARn-hdtiifibTJ&-5. (0:^5 7—4 1 3 

7—4 1 3 iNd:YV04©JffiM4 1 1 TS^iSl. 064/im© 
#iSj^^^*Ji^(KTP)4 1 4TiSfi^ 

iftsnfcS5ai«**m:*75 7-4 i 3*^e>#e.ti-5. 

[0 0 3 7] msiiD^j :A—hu>x&^^^rziiSMMe^ 

0-ea-5. 0 4tSi^^;iS«=3U;<-h^>X4 0 2Sr 
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#< d <*: t:: J; 0 ^t43tS:ItS7 < - K A* •;/ i^r-Sfc*© 
lHl*f*&^^5 0 2S:fe03:tT&S. B^flft^ 5 0 2 

[0 0 3 81 ^^m< D^mmt UT Mi^oiitc^iB^ss 

[0 0 3 9] 6 0 1 «0.83/im«CD50mWfilAlGaAs^^#: 
l^—- tf— X 6 0 2ttnUp^-hU'>X» 6 0 3ttA/2 
6 0 4«N.A.=0.6®7*-*>'>i/'U'>X, 6 0 5 

6 0 6 *J}^fiKSnTt^-5. m^*&^e O 6 ©J^^ttt 

(1) ^c-^-^>Lensfcr«y5^st>t>it«}^T*-5. ¥ 

• - h >x<£S!e-r ^ r t -e^lftigs*Jffl^{c: J& o ;t 
0. m^bf— AISliiprtlffli«©$!lPfi(c:ir):7-i--H/1y 

fCta, 10%e«*i@*f*&^-6 0 6 J; 1f- 

offitt^a 0 9izmm-^nn\-ii^^^^{tAmn. -e-n 

tf-6 0 1 (D^«M6 0 7 Ctt 
iiSSIt^n- hit, *fctbltiS® 6 0 8 tCH^ISStn- 
h*»JfiUTJ&-5. ^aJ*iSSg«|-?Rltbfc»S830nmO 
I'— tf — N. A. =0. 55©a U > — N U 6 0 2 T? 

¥fT31£(CUA/2«6 0 STiir&Il^Ifil^lsIteS-li:^:^— 

Ai^^yi^^xe 0 4-vmmmi^m6 1 ofcm^tsti, 

^M3.7/xmO^S£«sJS<&t>:7^SS4Eail!&BS6 1 2 

W6 1 1 j;oai«-$n5. 

[0 0 40] mmzuvism^m i c^jt^Xx 7 0 1 «8o 

9niD«CD60niW«AlGaAs^3i**: U— »f — , 7 0 2 tt3 U JJ* 

— M^>X. 7 0 3fJf=12. Smmro^;!-— *->>yU-> 
X, 7 0 7tt^S«i:^-lf-®3t**{CSfL.T6>fc*lt^«^ 

®igif4S^7 0 4*lJ^JsK$tlTU-l>. |El#r«f^7 0 4® 

(1) iCT#^e.n^e«;/5^*j#t3ii[«ft}^^«-e* 

■5. Alt^l30' {r^*Ugil$0.29Miiix fcrs/5^0.83tfin© 

^. iii*T3a^ttio%s^*i#e>n. ^j^;**— ^-t*^ 

if h^PSrHS (r^T. tf— G)*S®7 0 5*^^ 

4Jclt^tlfc^«r]"J^-hU->X7 0 2fCj;OVff3ttC 
SniHl#f»^7 0 4;!)i}gfifc$nfc^aS*S38a7 0 7 

i^^-Uifi^mm — if-wjsit® 7 0 6 cwsb. a 

>'>ifU>X7 0 3tCd;0Nd:YV04 7 0 8©SS®7 0 9 
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C*3t^tl-5, tH:*75 7-7 1 0 tNd:YV04C5*gM7 0 
9T*SUfcSI*»«#^ia}g3t^|gS7 1 lCJ;r)«S 

^«istitH:^5 7-7 1 0 j;oa#t$n-5. 

[ 0 0 4 1 ] 0 9 . 10 CrtSP^MSSi^iJ ->7tj®*^ 

^m. 2nnimrt iwttiAs d ti)t-i!^^&i,zmmis.mti^ 

[0 0 4 2] ia6> 7©«lBS«figl3-efflV>^nTti 

[0 0 4 3] 1^. mmnvsm^me. nzt^x. i^mn 
mu^±±mzmm*^^iim0i^tix^^^7b^. la 1 1 © 
^v\zy^ — \f;^':i/if^mi>no%mSHzif3i^^z>iz. ^ 
mkm^mB 0 4<D-BiZFi^ «RSat*}gl?©0*r#S 
^BO 5<£rJ^fi£L.T. iSES^:£rbSr0-SClit)T^-5o 

[0 0 4 4] 01 2©J;3(c:^BlJ#^«S^C0 4 

^zpi> iinpim^^it:^m<oma^^{f^z.iiiz^z>x%m 

:*3t&?tomii-, MPa5«a©lHlSr«^C0 5K:J;t)« 
[004 5] 01 3tt^1.aB*ligM&:3U^-M^>X 

i:¥^mt^u---*f-<Dmiz<smi^ttmmm0Lm^»iVxi^^ 

■5. D 0 1 li809niii«©60iiiWiKAlGaAsii£^#U— y— . 
DO 2B3'J;>C— hU'>X. DO 3 «f=12. 5IDln©7* — 
J!72^>i^^>X. D 0 4ttil£S«:U— y-©^ttfrML. 

T 9 fHfm^ L- TSB 3 ntci^-mpim^mxii> ?),-£•© 

±lC«SltS®[Hl»ftS^DO 5*i}g^S^nTVi^. 0^ 
^^(om^it (3) iCT?#;t^tl-5RP©— SSTfe^S. 

^*t{£<^^;6t±;Ste,;S;Ai:pfc*n la 1 3 ©ftlBS^fiKa 

\z:^\^^xma6&rf<Dm&T^^x^^^<Dx-i^^mizu~ 

[0 0 4 6] fSS, «filB{ltIBS«fi)c0CMT. :^|B5*igSgM 
©SM^S:a;^5ttLT^OtHUT(/i-5iO^ 014^0 

1 5 © J; ys.mmms5im<D^ o \z9\-npm.^m.^ o 4 . 

F0 4CR. ^tH*V>tt*Jg©l8P*^tt-5C:iCJ::3 
Tt)Ui:^;^^^Oa-B-, PSP«5^i2®[sI^*&^EO 5, 
FO 5fCj;OiS[S^3efbSr0-5^:t*idi*^. C:©S 

<B'!r©WiaSita«CM'^^c:t*tT?€r-5. 
[0 0 4 7] S^t. HI 6©J;5?a:«tllS«fiK0T«. ^ 
aS^SSi^G 0 3 ±©[Hl#r*S^^G 0 4 2 
^MWV-^-QQ 1 ©ette»C»^L.T7t!»jl$-&* 
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0 1 6 izis^^X. 2 'Am^^i)^^mm U 1 j^ic(HlSf3td^ri 

S A 1 1^ A#t A © U 2 fifO tf y 5^ d i&«-T-5 1> © 
Tab-So feS809nm©#^*t:U— tf-tcMU. IhI^*&^ 
«tr-/9^ (d) l.SlMiDx SIS0.56/xni. Alt^ (0) 3 
3.4* icKtH^fc. e:©B#. i ^^;©[HiST5a^«50%J!J< 

$n;t l^|5I^3ttt7:^--;«J>'>i;'U->XG0 2TNd:Y 
V04 G 0 5 0*S®G 0 6 ai:^j5 y—G 0 7 

tNd:YV04 G 0 5 ©SSSMG 0 6 

J^^^iSSG 0 8 J; 0 iKfi35«Sna:^5 0 7 

[0 0 4 8] £k±. igid^e.ai e (lassc^ias. 

[0 0 4 9] 01 Id^&Hl 7C:fctiT^lS^S 

iSfcK srffl t^T fc 1^ u J; p ic^3e-eii53a*©aiBS[ai «r 

[0 0 5 01 i^. **S£^JTtt^)-ffiKeS^i^BSfr*5ti 

y-SffiVifcO* ^feOHfltU— lf-« 
m^\t^±m'& l^ — Z^VrzYhC UStY. HCaF, YLF, NA 
B, KNP. LNP, NYAB. NPP. GGG(D.i^^i^U^\Zhm^^^ ^t-h 

etc.) «:#-5C:i:AtTS-5o l^ai5*JgfgMO«-&. 

t L.T*IISS^JT«KTP(KTiPO, ) SrfflV^fe 

A»SKH(KNb03). KAP(KAsP04 ). BBC, LBO-t», /^JPi'SO^J- 
ffiKte*^=^(LiNbO» . LiTaO. ^) ^^MfS 11 i -bTJ^ 

[0 0 5 1] Ho, Er, Tm. Sm. Mm<D^±m^ H — >^ 

iz^^iy-if-<omn^mm^m»i'--if~i^'^m^^^ 

[0 0 5 2] 
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[01] *58WO^«5*SSa!#3f#: L-— tf- 1 Q P M 

i&mw0m^<Dt&^'t^\z^^^^&^m<o'mmfSL 
0 

[0 2] 3ti:%?^0^1-a5*«#M¥S#:U— tf-tQPM 
0 

[0 3 ] ^mpim.^m:t<Dmifxii&=f-<Dm\tumm 

[0 4] ;*:^?g®^«J*iiSM¥«#^— tf-ti*iiaj* 

«i^0 

[0 5] 2is:fe?gcD^a5^^iisgM¥««:u— y-ti^as* 

«$^0 

[0 6] *^?g©^1.SP*SfSS!il£S#:^— tf-iQPM 
0 

[0 7] :^mm<D9vu^WL^m^mwu--^-tp^m^ 

«l££0 

[08] jftSAJDyi'$tlfct^©i|£3l#:U'— tf-03X 
[0 9] *S^iJ^-lf-®iSE^-{**i^a5*««§«lt-J: 

s^-r0 

[010] tf-0*a^— J<Aiv;i'5'^— 

c9a;trmK#tt«rS^-r0 

[011] *58?9©^«J*Sfia!it£»«:U'— y-tl^as 
^«l^0 

[012] 2|c5gl?®^1-a5*liSgS!*^<*:^— If-trtffl 
lllSffi^0 

[01 3] :^nmo)9vm^m.mm^mw^u—^-t}Hm 

lllS«lfl)c0 

[0 14] *^?go^«P*gSgM^«^*:^— y-trt9J 
iBS^^0 

[015] *38?9®^«*««l!¥S«tl^— y-il*I«5 

[0 16] *^§g®^i~aj#^iis§s!¥S*f^^— y-irtiB5 
[0 1 7] :^%^a>9s-m^m.f^m^mwi—'f-t.\^m 
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[018] €f*CO^|^S#:^— tf-tQPM^J-®Re««t 

[0 2 0] «e*©^iBJ*ig«a!#««Jk— 

[02 1] «e*0^a5*SS5!4£«ft:U'— !f-®«BS#S 

^0 

1 0 1 ^mii^u-if- 

102 nu^c— hk>X 

1 0 3 nm^m^m 

1 0 4 [Hl^t&^ 

) 10 5 i^m 

1 0 6 SI^B 

10 7 mm 

■10 8 :3iJ;<-hU'>X 

109 A/2« 

1 1 0 7*-7!7>'>i/'^>X 
111 iSM 
112 

1 1 3 ^mBmm^m 

20 1 y- 

2 0 2 nmpiMssm 

2 0 3 |al*f*&^ 

2 04 niJjjC-hU-^X 
205 

2 0 6 75j--*>'>ii'U>X 

2 0 7 ^mKumms 

) 4 0 1 tf- 

4 0 2 =lV)<—hU>X 
4 0 3 
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